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(54) Inclusion aminoacid salts compounds off benzimldazole derivatives with cyclodextrins, their 
preparation and pharmaceutical formulations containing them 



(57) The present invention concerns new very sta- 
ble inclusion compounds from a hydrosoluble k>asic ami- 
no add salt of a benzimldazole derivative, namely ome- 
prazole, lansoprazole and pantoprazole, and* one or 
more cydodextrins, preferably p-cydodex^rt; the proc- 



ess of their preparation, and their use in the manufacture 
of a medidne for the profilactic and therapeutic treat- 
ment of duodenal gastric ulcer, gastro esophageal re- 
flow disease and Zollinger-Ellison-syndrom are also dis- 
dosed. 
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Description 

Reld of the Invention 

[00011 This invention relates to pharmaceutical formulations containing a cyclodextrin inclusion compound of hy- 
drossoluble salt of benzimidazole derivatives (amino acid salts) and its preparation by the simultaneous reaction of a 
cyclodextrin and an amino acid with a benzimidazole derivative. 

Background of the Invention 



[0002] Omeprazole is a substituted benzimidazola, 5-methoxy-2-[[4-methoxy-3,5'<limethyl-2-pyridinyl)methyl]sulfi- 
nyl]-1H-benzimidazole. having the empirical fonmula C17H19N3O3S and a molecular weight of 354.42. 
[0003] Omeprazole belongs to a dass of compounds that reduce the gastric secretion, tiie substituted benzimida- 
zoles. These compounds suppress the acidic secretion by specifically inhibiting the enzymatic system H+/K+ ATPase 
IS at ttie surface of the gastric parietal cells. As this enzymatic system was considered the proton pump inside the gastric 
mucosa, omeprazole was considered a proton pump inhibitor, because it blocks the final phase of the add production. 
This drug is suitable for the short term treatment of the active duodenal ulcer, gastroesophageal roflow disease and 
long temi pathological hypersecretory conditions, such as Zollinger-Ellison syndrome, el cetera. 
[0004] However, discoloration and degradation is a characteristic of this group of molecules, such as omeprazole, 
20 when they are kept under addic and neutral conditions. For example, omeprazole has a half-life shorter than 1 5 minutes 
at pH conditions. For example, omeprazole has a half-Ufa shorter tiian 15 minutes at pH 4 and longer tiian 300 days 
at pH 11. These acld-unstable compounds also get degraded when they are in contact with moisture and organic 
solvents. (Mattiiew. M., and Bailey, R.E. (1995) Stabflity of Omeprazole Solutions at Various pH Values as Detennined 
by High-Performance-Liquid-Chromatography. Dmg. Dev. Ind. Phann., 21, 965-971 and Pilbranl, A., Cederberg. C. 
25 (1985) Development of an Oral Formulation of Omeprazole. Scand. J. Gastroenterology. Suppl. 108, 113-120). 

[0005] The oral administration of omeprazole requires therefore tiial tiiis drug wiB k>e formulated in order to be prb- 
tected against its add and moisture degradation. Thus, the mari^eted formulations have a gastroresistant coating to 
prevent the omeprazole degradation inside tiie stomach. 

[0006] EP 0 565 210 A2 describes tfie preparation of alkaline cores containing omeprazole, which are tabletted and 
30 coated witti one or more layers of an inert under coating and one layer of an extemal enteric coating. 

[0007] Canadian Patent Application A1 2 046 364 descn*bes a galenic process to make omeprazde tablets, wherein 
an active coating having omeprazole, a protective coating and an extemal enteric coating are sprayed on Inert cores, 
[0008] WO 85/03436 describes a pharmaceutical formulation where the cores having one or more active ingredients 
mixed with buffering materials, such as sodium dihydrogen phosphate, are coated with a first coating which controls 
35 the diffusion in order to maintain a constant pH and a constant rate of diffusion. This fbnnulation can not be adopted 
when using add labile compounds where a quick release inside tiie small Intestine is wanted. Direct application of an 
enteric coating onto the cores would adversely influence the storage stability of such dosage forms containing acid 

labile compounds. " 1. . „ ,- 

[0009] EP 244380 refers to oral fbnmulations containing labile compounds under addic conditions having alkaline 
40 cores coated with gastroresistant polymers, spedally sulfinylbenzimldazoles. The core is undercoated by one or more 
water soluble or water disintegrabi inert layers, tiie combination l>eing coated witti an enteric coating. 
[0010] International Application PCT WO 94 02140 describes granules containing omeprazole that are tabletted so 
as to form tablet cores tiiat aftenwards are coated with three layers, the two first of which are buffering layers and the 
third one is an enteric layer. 

45 [001 1] International Application PCT WO 9623500 disdoses stable galenic formulations containing a benzimidazole 
compound which is labile in addic conditions/environment and their production: coated neutral cores of a water soluble 
polymer and compounds of non-alkaline reaction are prepared: atterwanJs a second isolating layer that comprises a 
water soluble pdymer, a pigment and talc and finally an enteric-layer having one polymer, one plastifier and talc are 
applied. 

so 10012] However, due to the omeprazole instability or to the reaction of the dmg with the free cart)Oxy1ic groups of the 
used polymers in the gastroresistant coating, the omeprazole degradation takes place during the shelf period (David- 
son. A.G.. and McCallum. A {1996 ) A Survey of tiie Stability of Omeprazole Pn^ducts from 13 countries. Drug Dev. 
Ind. Pharm., 22. 1173-1185), resulting in a low quality product for the patient. 

[0013] Korean Patent 11 5254 refers to tiie use of a large excess of a basic amino add as a form of stabilisation of 
55 omeprazole present in the core of a phamnaceutical formulation. However, diis patent does not spedfy if the amino 
add is used with the purpose of forming an omeprazole salt or as a simple physical mixture. Besides, the use of a 
large excess of amino add (1 5 to 20 times Ihe mdar radio, amino add/omeprazde) is economically disadvantageous. 
[0014] US Patent 5232706 disdoses a preparation having omeprazole or an omeprazole alkaline salt as a core 
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(sodium or potassium salt for instance) and only an amino add as a buffer agent On the other hand, this patent does 
not oresent any stability data of the related formulations. 

rooiSI Japanese Patent 5194225 refbrs also to the association of a benamidazole with an ammo acid. However, 
these amino adds are used together with the buffer agents, acting as stabilisers, and the mechanism of Ihetr action is 

not explained. This patent only refers the stability data concerning the omeprazole coloration. 

rooiei Korean Patent 92081 61 B refers to stoichiometric omeprazole mixtures with amino aads {ammo aaOlome- 
orazole) of 0 1-5 0 and other conventional exdpients. in order to obtain a stable core. However, according to Kook, 
K C . et al. 1997 (Yakche Hakhoechi, 27. 1997), lifeUme/shelf life at 20°C Is 43 daysforthe stdchiometry (omeprazole : 
L^rainine) 1:15. 28 days for the 1:10 ratio and less than 10 days for a 1:5 ratio. . ^ . .. 

roOITl DE 3427785 A1 refera to inclusion compounds of cyctodextrins writh sodium salts of benzimidazole denvatives^ 
It is known that omeprazole sodium salts confer a high pH. being necessary to inform the users when they are used 
as an injectable formulation. Besides, sodium salts have the disadvantage of releasing sodium ions often not recom- 

rooisf WO 93/1 31 38 describes a process for the preparation of indusion compounds of benzimi^zdte derivafives 
t«th cyclodextrins in basic medium where the alkaline salts used to buffer the medium are eliminated a the end of the 
reaction by washing them with water. The washing process may lead to the elimination of omeprazole and cause a 
low yield erf Ihe reaction. This process also indudes heating the solution in order to obtain the complexes. Considering 
that omeprazole is a temperature sensible compound, this preparation process may produce degradation prod^c^ 
r00191 WO 96/38175 disctoses the formation of a cydodexirin indusion compound with a benzimidazole denvative 
by using a branched cydodextrin having carboxyt groups, or carboxyl group salts, for injectable fomiulat.ons Tlie 
pLuction of this derivative is not very common, what may increase the price of the ^^clodextrin. Those exap^ente^^^ 
not economically feasible, excepting the fl-cydodexlrin. Besides the economic reasons, (p-cydodextnn » the only one 

that is described in the pharmacopoeias. u^mua^^ 

r00201 The pharmaceutical compositions containing omeprazole that are included in the state of the art can be dividea 
in three grou£: compositions containing omeprazole alone, without any stabilising agent; containing 
omeorazdle and stabilising agents such as sodium salts and amino adds; and compositions containing omeprazole 
and cydodextrins. However, the compositions that only have omeprazole inside the core or those having omeprazole 
and one amino add in a molar ratio omeprazole/amino add under 1:10 have some stability problems (Da^-'^^on. A.. 
G and McCallum. A. (1996) A survey of IhestaMityof ocneprazoleproductstrom 13 oountnes. Drug. Dev. Ind. Pharm., 
22' 1173-1185 and Kook. K.. C. etal (1997) Yakdie Hakhoedii. 27). Besides, the compositions containing omeprazole 
and amino adds require very expensive industrial fomnulation steps such as the solvent evaporafcn ^^^^^^^ 
pressure. On the other hand, all these processes only allow to prepare powdered matenals that have to be furtner 
processed in order to obtain the pharmaceutical formulaUons. 

35 Summary of the Invention 

10021] It is an object of the present invention to simultaneously obtain an indusion compound of a benzimidazole 
derivative with one or more amino adds and one or more cydodextrins. and a phannaceuBcal fomiulation. 
r00221 The present invention disdoses the simultaneous reaction of a benzimidazole denvative with one or more 
40 amino acids and one or more cydodextrins. as a process to obtain an indusion complex of a salt of a benzimidazole 

rOOiSr The present invenUon also comprises the production of stable pharmaceutical formulations of ^^^^^^^ 
derivatives, spedally omeprazole, lansoprazole and pantoprazole. It is necessary that these fom^ulations will be steble 
during the shelf period and. when given to patients, wilt have good properties of dissolution, and absorptioa and ao- 
45 cordlngly an adequate bioavailabiUty. 

Brief Description of the Drawings 

r00241 The following description of the preferred process for obtaining the inclusion complexes of the present inven- 
50 tion is supported by the endosed NMR (nudear magnetic resonance) and DSC (differential scanning catonmetry) 
spectra as shown by the drawings of the enclosed figures, wherein 

Rg. 1 , shows the NMR spectnim of omeprazole in OMSO (300 MHz); 

Rg. 2! the NMR spednjm of omeprazole L-arginine salt in OMSO (300 MHz); 

55 Rg. 3. the DSC spectrum of omeprazole: 

Rg. 4. the DSC spectrum of L-arginine; 

Rg. 5. the DSC spectrum of omeprazole L-arginine salt (ratio 1/5); 

Rg. e] the NMR spectrum of 3-oydodexlrin in DMSO (300 MHz): 
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Rg. 7, the NMR spectrum of the complex omeprazole/Lnarginine/p^dodexlrin 1/5/1 in DMSO (300 MHz); 

Rg 8 the NMR spectnjm of the complex omeprazole/L-arginine/p-cydodextrin in DMSO (300 MHz); 

Rg! S, the NMR spectrum of the complex omeprazole/L-arginlne/^cydodexlrin 1/5/3 In DMSO (300 MHz); 

Rg. 1 0. the DSC spectrum of p-cydodextrin; 

Rg. 1 1 . the DSC spectmm of the complex omeprazole/L-arginine/p-cydodextrin 1 /5/1 ; 

Rg! 12! the DSC spectrum of the complex omeprazole/L-arglnine/p-cydodextiin 1/5/2; . 

Rg 13' the DSC spectaim of the complex omeprazoleA.-anglnine/p-cydodextrin 1/5/3; 

Rg! 14! the DSC spectrum of the complex omeprazolert.-arginine/p-cydodextrin 1/5/2 being present in granules 
for extrusion/spheronization. 

Detailed Description of the Invention 

[00251 The present invention has the object of oblaning a cydodexlrin indusion compound of a benzimidazole de- 
rivative salt with an amino add. In this way. the benzimidazole derivative and the amino add are assodated to atleasl 
a cyclode)ttrin. as a mixture of these compounds, a mixture of the benzimidazole derivative salt and a cyclodextnn or 
the indusion compound of the benzimidazole derivalive/amino add/cydodextrin. , ^ ^ , 

[00261 The amino add to be used is a basic amino add in the nnolar ratio (benzimidazole derivative:cyc1odextrin) 
range from 1:1 to 1:5. preferentially 1:2. , * 

[00271 Following a preparation method, the amino add (L-arginine) is solubilized in water or in an ethanolrwater 
mixture- the dmg is added to this solution. The obtained solution or suspension is mixed at high speed dunng 1 to 10 
minutes' The add-base reaction for preparing the benzimidazole derivative salt with a basic amino add, more specif- 
ically the benzimidazole derivative salt with L-arginlne. is carried out according to one of with the following schematic 
reactions: 
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Lansoprazole 
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Pontoprazole 
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COO- 



H^CO 
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f 00281 The Obtained benzimidazole derivative salts are subsequanUycomplexed with the cydode^^ 
SoS The operating conditions of the above mentioned reaction are as follows: the am.no aad is dissolved m water 
Sn eman^-^ate? mixture maintained at room temperature, preferentally not being higher ttjan 40'C. The drug 
te San add^to this solution or suspension, producing a solution or suspension, when it ,s used an ethand™«te^ 
ixSreS v^ler The stirring period may vary from 1 to 10 minutes, since the add-base reaction .s very qdck. After 
EpSS^S!e.MclodexWnisaddJ,na«^^^^^ 

?ooSl'^^^eT;L^iSdan?tl;ecydodextrin react 

er^fSpes^Jd^radation that th^e compounds tend to sustain, namely the degradation that occurs when the dmg 
contacts the free carboxylic groups of the gastroresistant polymers. . . ^ • n », 

F~n^ cydodeSrIns: p^dodextrin is preferentially used. The molar ratio of benzimidazole dem,atlve/L.ar- 
ginine/p-<ydodextrin advantageously varies from 1/5/1 to 1/5/3. 
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[0032] These benzimldazole derivatives based associations are finally prepared by spray-drying» lyophylisation, sol- 
vent evaporation under reduced pressure, by deposition on inert cores or by a granulation processe to obtain tablets 
or pellets by extmsion-spheronization. 

[0033] Tlie following non limitative examples illustrate several ways used to obtain solid inclusion compounds con- 
taining the benzimidazole derivative salt and the cyclodextrin and to simultaneously obtain phanmaceutical fbmtiula- 
tions. 

Example 1: Pmparation of omeprarole/L-arglnlne salts and their inclusion compounds with p-cydodextrin 
Stoichiometry 1/5 - Omeprazde/L-arginine 

[0034] Lnarginlne (4.9 g) and omeprazole (2.0 g) were dissolved in 200 ml of an ethanol water mixture (30:70). After 
solvent evaporation by the spray-drying process, differential scanning calorimetiy (DSC) and nuclear magnetic reso- 
nance (NMR) studies were performed. The corresponding plotted spectra are shown in Rg 1 to 5. 
[0035] As It can be observed in Rgure 2, the band corresponding to the chemical shift of 8 ppm suggests that ome- 
prazole was salified. ^r^-wxia 
[0036] The DSC spectra al so suggest the fonnabon of an omeprazole salt, since the melting point peak of omeprazole 
disappeared, which may mean the fomiation of a new identity. 

[00371 Stoichiometry of 1/5/1, 1/5/2 and VSIZ - Omeprazole/L-arginine/p-cydodextrin 

Urginine (0 888 g) was dissolved in an ethand: water mixture. Omeprazole (0.362 g) was added. After <»n]P!®\e 
dissolution of both compounds, 1 .307 g, 2.61 3 g or 3.920g of ^dodextrin were added. The solution was spray dned. 
[0038] Their NMR and DSC spectra were plotted. The endosed Rg. 6 to 1 3 show these spectra. 
[0039] The differences between Ihe chemical shifts of the cydodextrin and the benzimidazole derivative salt are due 
to the formation of an induslon compound, with speda! importance to the 1/5/2 and 1/5/3 sloidiiometries. These results, 
are also in accordance with the DSC spectra, where it can be observed that the melUng point of omeprazole disap- 
peared. 

Example 2: Stability studies of the omeprazol/L-arginlne/p-cydodextrin inclusion compounds 
Inclusion compound preparation 

[00401 L^rginine (7.4 g) was added to 200 ml of water. Omeprazole (3.0 g) was than added Id this suspension under 
tigomusstirring.Afterastirring period of5minutes.10.84g.21.68gor3254gof&^^ 

to the stoichiometries 1/5/1, 1/5/2 or 1/5/3. TTie suspension stirring was maintained for 2 hours at 6000 ^P*^' Afl^r the 
v^ter evaporation by lyophylization. the resulting indusion compounds were kept at 25»C. 60% RH (relative humidity) 
and at 40'»C 75% RH. The omeprazole content of the indusion compounds of the above descnbed samples was 
detemiined after exposure periods of 7 and 60 days. The obtained results are presented in Tables 1. 2 and 3. 

Table 1 - 



Omeprazole content at time 0 in the indusion compounds having the mdar ratios of 1/5/1.1/5/2 and 1/5/3 




Omeprazole content (%) (n=2 ± s.d.) 


Stoichiometry (OMP.;L-arg/. p-cyd.) 


25*»C. 60% RH 


1/5/1 


98.27 ± 0.56 


1/5/2 


97.18 ±0.49 


1/5/3 


101 .24 ±1.38. 


OMR - omeprazole; L-arg. - L-arginlne; ^cyd. - ^dodextrin; RH - relative humidity; s.o. sianoaro Devi- 


ation 
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Table 2 - 



Omeprazole content after an exposure period of 7 days of the Inclusion compounds having molar ratios of 1/5/1 , 

1/5/2 and 1/5/3 




Omeprazole content (%) (n=2 ± d.p.) 


stoichlometry (OMP.:L-arg.: p-cyd.) 


25°C, 60% RH 


40'C, 75% RH 


1/5/1 

1/5/2 
1/5/3 

OMR. - omeprazole; L-arg. - L^rginine; p-cy< 


98.66 ± 0.37 
99,16 ±0.62 
96-15 ±0.83 
1 - p-dclodextrin; RH - relative hi 


98.93 ± 0.00 
99.16 ±0.90 
99.08 ± 0.56 
imidity. s.d. standard deviation 
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Omeprazole content after an exposure period of 60 days, of the indusion compounds having molar raUos of 1/5/1 . 

1/5/2 and 1/5/3 




Omeprazole content (%) (n=2± d.p.) 


Degradation 


products (%) 


Stoichiometry (OMP.iL- 
arg.: p-cyd.) 


25»C, 60% RH 


40"C, 75% RH 


25»C, 60% RH 


40'»C, 75% RH 


1/5/1 
1/5/2 
1/5/3 


100.42 ±0.23 
101 .13 ±0.07 
100^ ±0.57 


96.64 ± 0.87 
98.59 ± 0.59 
97,61 ± 0,04 


n.d. 
n.d. 
n.d. 


1.45 
0.80 
0.84 


OMP. - omeprazole; L-fi 
standard deviation 


irg. - L-arginine; p-cyd. - p-cydodexlrin; RH - relative humidity; n.d 


. not detected; s.d. 



r0041] /Vs it can be observed in Table 3. after an exposure period of 60 days at 40°C, 75% RH. the indusion com- 
pounds of omeprazole/L-arginine/p^dodextrin are still stable with spedal significance for the stoichiometnes 1/5/2 
and 1/5/3. The degradation products are within the limits imposed by European Phamnacopoeia. 

Example 3: Enteric coated tablets containing an inclusion compound of omepra20lert.-artfnlne/pKqrciodextr!n, 
prepared by direct compression 

[0042] 



Inclusion compound preparation 




Composition (g) 


Omeprazole 


20.0 


p-cydodextrin 


142.6 


L-arginine 


49.0 


Water 


1108.4 



- Preparation method 

r00431 L-arginlne was dissolved in 11 08.4 g of purified water. Omeprazole was then added under stirring. After a 
stirring period of 5 minutes, p^ydodextrin was suspended in the last The suspension stirring was maintained for 2 
hours at 6000 r.p.m. After the water evaporation, the indusion compound was used for tablet preparation. 



55 



Preparation of 10 mg omeprazole fab/ets 




Composition (g) 


Omeprazole inclusion compound* 


86.8 



* Corresponding to 10 mg of omeprazole 
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(continued) 



Preparation of 10 mg omeprazole tablets 




Composition (g) 


Micfocrystalline cellulose 
Colloidal silica 
Magnesium stearate 


213.0 

3.0 

3.0 



10 [0044] The tablets were obtained by direct compression. 



Enteric coating of tablets 




Composition (g) 


Eudragit L 30D-55 
Triethyl dtrate 
Talc 


1082.4* 

39.7 

64.0 



'Corresponding to 324.7 g of polymer 

[0045] The enteric coating was applied by the film-coating tecnique. 
Tablet analysis 

mm The omeprazole content was assayed (HPLC) in the tablet cores and in the enteric coated tablets, at time 0 
(Table 4) and after a period of 60 days without wrapping package at 40-C. 75% RH (Table 5). In Table 5 are also given 
the results of the omeprazole content for the tablets maintained at the temperature of 25"C, 60% RH. 

Gastro-resistance studies 

[0047] The gastro-resistance studies were perfomied according to USP 23 (2 hours in 0.1 N HCI. 37«C). The remain- 
ing omeprazole and degradation products contents were evaluated by HPLC (Table 6). 

Table 4 - 



Omeprazole content in the tablet cores and in the enteric coated tablets (time 0) 




Omeprazole content (%) (n=2 ± d.p.) 


25*C,60%RH 


Cores 
Enteric coated tablets 


108.1 ±1.1 
95,7 ±3.5 



Table 5 • 



45 



so 



omeprazole content in cores and enteric coated tablets after an exposure penod of 60 days. 




Omeprazole content (%) (n=2± d.p.) 


Degradation products (%) (n=2) 


25"C, 60% RH 


40°C, 75% RH 


25°C. 60% RH 


40-C, 75% RH 


Cores 


99.0 ±3.9 


104.6 ±6.3 






Tablets 


101 .4 ±6,3 


95.3 ± 3.0 


n.d. 


6.8 ±0.2 


n.d. n 


ot detected 
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Table 6 ■ 



Omeprazole tablet content after 2 h ours in 0.1 N HCi 

102J2±2.5 



Omeprazole content (%) 



8 



EP 1 018 340 A9 



Tables- (continued) 
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Omeprazole tablet content after 2 hours in O.INHCi 



Degradation products (%) 



n.d. 



n.d. not detected 



[0048] The results of the omeprazole content detemiinalion made on the enteric coated tablets withoutany protective 
coat between the omeprazole core and the enteric coat, stored at 40»C. 75% RH without any wrapping, show that after 
60 days in adverse conditions of moisture and temperature, the amount of degraded compounds fs lower than the 
provided by other commercial products, the stability test of which was perfomied in the commercial package (Davidson. 
A., G.. and McCallum, A. (1996) A survey of the stability of omeprazole products from 13 countries. Drug. Dev. Ind. 

Phami.. 22, 1173-1185). ^^^^oro 
[0049] The in vitro release studies have also shown the gastroresistance of the tablets, since there was no omepra- 
zole release to the dissolution media, the upper limit of 10% being imposed by US Phamiacopeia. This assay also 
revealed the stability of tablets in acidic media, since after 2 hours of contact with 0.1 HQ solution no degradation 
compound was detected. 

Example 4: Preparation of omeprazole/L-arglnine/p-cydodextrin tablets by a wet granulation process 
[0050] 



Preparation of 20 mg omeprazole Ablets 




Composition (g) 


Omeprazole 


20.0 


L*arginine 


49,2 


P-cydodextrin 


145.0 


Microcrystalline cellulose 


196.7 


Sodium croscarmellose 


36.8 


Magnesium stearate 


2.3 



[00511 The tablets were prepared by wet granulation, using a suspension containing omeprazole, L-arginlne and 

[OoS^'^Sme composition, except for magnesium stearate. vtas used to obtain pellets by extmsion-spheronizatiori. 
[0053] ngure 14 shows the DSC spectrum of the induslon compound present In the mass for extaision/spheroni- 
zation and proofs that the simultaneous obtention of a solid complex and a pharmaceutical formulation is possible. 
[0054] To study the tablet stability. 2 batches of tablet cores were produced, one of them containing only an gastro- 
resistant enteric coat and the other containing an enteric coat and a protective coat (hydroxypropyl methylcellulose) 
between ttie tablet core and the latter. The tablets induding the cores were kept at 25''C. 60% RH and at 40°C. 75 /o 
RH. without any wrapping. Tiie omeprazole content was evaluated at time 0 (HPLC) and after 15 days. The obtained 
results are described in Tables 7 and 8. 



Table 7 - 


Omeprazole content in the coated tablets (time 0) 




Omeprazole content (%) (n=2± s.d,) 




25"C. 60% RH 


Coated tablets (enteric coat) 


100.S±0.66 


Coated tablets (enteric coat + protective coat) 


100.2 ±2.69 
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Table 8 - 






Omeprazole content in the coated tablets (time 1 5 days) 




Omeprazole content (%) (n=2 ± s.d.) 


Degradation products (%) (n=2) 




25*»C. 60% RH 


40'»C. 75% RH 


40°C, 75% RH 


Coated tablets (enteric coat) 


1 02.9 ± 1.44 


100.31 ±0.72 


2.12 


Coated tablets (enteric coat + protective 
coat) 


101.1 ±0.59 


103.54 + 0.10 


1.75 



Claims 

1. A stable inclusion compound of a benzimidazole derivative amino add salt and a cydodextrin, characterised in 
that it comprises one or more basic amino adds and one or more cydodextrins. 

2. An inclusion compound according to daim 1. characterised in that the benzimidazole derivative is omeprazole, 
lansoprazole or pantoprazole. 

3. An inclusion compound according to claim 1. characterised in that the basic amino acid is L-arginine, L-lysine, 
histidine or any other alkaline amino acid. 

4. An inclusion compound according to claim 1 . characterised in that the cydodextrin is pncydodextrin, Y<ydodextrin, 
a-cydodextrin. their hydrates, derivatives or their mixtures. 

5. An indusion compound according to daim 4. characterised in that the used cydodextrin derivative is selected from 
the alkyi or hydroxyalkyi derivatives- 

6. An indusion compound according to daims 1 to 5, characterised in that benzimidazole derivative/amino acid^ 
cydodextrin molar ratios are from 1/1/1 to 1/10/4. 

7. Mixture of a benzimidazole derivative amino acid salt and a cydodextrin. characterised in that the amino acid and 
the cydodextrin are those claimed in claims 1 to 6; 

8. Process of preparing the inclusion compound according to daims 1 to 6, characterised in that said three compounds 
are reacted in an aqueous or hydroalcoholic solution and allenvards the solvent is vaporized. 

9. Pharmaceutical fomiulations characterised in that they contain the indusion compound or mixture according to 
daims 1 to 6 or daim 7. 

10. Solid pharmaceutical formulations according to daim 9, characterised in that they are coated with an enteric pol- 
ymer, namely a polymeric derivative of mathacrylic add, or polyvinyl acetate phthalate. 

1 1. Process of preparing of pharmaceutical formulations according to daim 9, characterised in that the solid inclusion 
compound or the mixture of tiie benzimidazole derivative salt with the amino add and cydodextrin is obtained by 
spraying a solution or suspension of the three compounds over inert cores, such as granules or tablets. 

12. Process of preparing pharmaceutical formulations according to claim 9. charaderised in that a suspension or a 
solution of said three products is added to a suitable exdplent and a subsequent extrusion/spheronizatlon step in 
order to obtain pellets is carried out. 

13- Process of preparing pharmaceutical formulations according to daim 9, characterised in that a suspensiori or a 
solution of said three compounds is added to a suitable exdpient, and a subsequent step of wet granulation is 
carried out. . 

14. Process accofding with any one of the claims 11 to 13. characterised in that an indusion compound and a solid 
phannaceutical formulation are simultaneously obtained 
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1 5 Use of the formulalions according to daim 1 0 in the manufacture of a medidne for the profilactic and therapeutic 
' treatment of duodenal gastric ulcer, gastroesophageal reflow disease and long term hypersecretory conditions, 
such as Zollinger-Ellison syndrome. 



Amended daims in accordance with Rule 86(2) EPC. 

1. A stable indusion compound of a benzimidazole derivative amino add salt and a cyclodextrine, obtainable by 
the process comprising the steps: 

a. dissolving the amino acid in water or in an ethanolrwater-mixlure; 

b. adding the benzimidazole derivative to this solution; 

c. mixing the solution at high speed for 1 to 1 0 minutes; « e , o.i 

d. adding a cydodextrin to the solution obtained in step c while maintaining a strong agitation from 0.5 to 24 

e^preparing the final stable indusion compound by a method selected from spray drying, lyophilisation. solvent 
GvaporBtion under reduced pressure, deposition on inert cores or by a granulation process, to obtain tablets 
of pellets by extrusion-spheronization. 

2. An indusion compound according to daim 1 , characterised in that the benzimidazole derivative is omeprazole. 

lansoprazole or pantoprazole. 

3. An indusion compound according to daim 1. charaderised in that the basic amino add is L^rginine, Wyslne, 
histidine or any other alkaline anruno acid. 

4. An Indusion compound according to daim 1 . characterised in that the cydodextrin is ^cydodextrin. yofdo- 
dextrin, a-cydodextrin, their hydrates, derivatives or their mixtures. 

5. An indusion compound according to daim 4. characterised in that the used cydodextrin derivative is selected 
from the alkyl or hydroxyalkyi derivatives. 

6. An indusion compound according to daims 1 to 5. characterised in that benzimidazole derivalive/amino add/ 
cydodextrin molar rattos are from 1/1/1 to 1/10/4. 

7. Mixture of a benzimidazole derivative amino add salt and a cydodextrin, characterised in that the amino acid 
and the cydodextrin are those claimed in daims 1 to 6. 

8 Process of preparing the indusion compound according to daims 1 to 6. charaderised in that said three com- 
pounds are reacted in an aqueous or hydroalcoholic solution and aftenwards the solvent is vaponzed, 

9. Phamiaceutical fonnulations charaderised in that they contain the Indusion compound or mixture according to 
claims 1 to 6 or daim 7, 

10. Solid pharmaceutical formulations according to daim 9. characterised in that they are coated with an enteric 
polymer, namely a pdymeric derivative or methacrylic add. or pdyvinyl acetate phthaiate. 

11 Process of preparing of pharmaceutical fomiulations according to daim 9. characterised In that the solid in- 
dusion compound or the mixture of the benzimidazole derivative salt with the amino add and cydodextrin is ob- 
tained by spraying a sdution or suspension of the three compounds over inert cores, such as granules or tablets. 

12. Process of preparing pharmaceutical formulations according to daim 9, characterised in that a suspension or 
a sdution of said three products is added to a suitable exdpient and a subsequent extmsion/spheronizaUon step 
in order to obtain pellets Is canied out. 

13 Process of preparing pharmaceutical fonmulalions according to daim 9. characterised In that a suspension or 
a M»lution of said three compounds is added to a suitable exdpient. and a subsequent step of wet granulation is 
carried out. 
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14. Process according with any one of the claims 11 to 13, characterised in that an inclusion compound and a solid 
pharmaceutical fomnulation are simultaneously obtained. 

15. Use of the fomnulations according to claim 10 in the manufacture of a medicine for the prophylactic and ther- 
apeutic treatment of duodenal gastric ulcer, gastroesophageal reflow disease and long term hypersecretory con- 
ditions, such as ZolHnger-Einson syndrome. 
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